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1
2 State-trait anxijety scores were used pricr to the 1981 strike of air traffic controi
specialists (ATCSs) to estimate perceived levels of job stress in field studies of
this occupational group. The present study assessed the relationship betwean
anxiety, as measured by the State-Trait Personality Inventory (STPI), and post-strike
ATCS trainee success at the FAA Academy and during field training. The STPI was
administered to students who entered the FAA Academy between June 1984 and September
1985. Academy test scores were obtained for 1,790 students in the enroute option.
Criterion data included the field training status of the Academy graduates as of July
1988. Statistical analyses determined the relationships betwsen ATCS student scoresé
on the STPI measures and (a) normative data and {b) Academy and Tield performance. |
ATCS students reporied significantly Jower state (current ievel) and trait}
(proneness) 1levels of anxiety than did either coliege students or military recruits.
individuals who were unsuyccessful at the Academy, as well as those who were
unsuccessful in the field, had higher overaill anxiety scores. Trainees who had
| retatively high scoras (for ATCS) on a combined index of the trait and state measures
ch anxiety exhibited sigrificantly higher (a) percentages o¢f Academy!
lfai]ures/withdrawa]s, {b) percentages of option switches in the field, and (c}!
,overall field attrition than did trainees with low scores. Resulfs suppert the
;operation of some personaiity-related self-selection among ATCS applicants regarding
fanxiety, and the importancs of this characteristic for ATCS job success. /o o, A

g Fm e
SR P

i R

;- 4. Key Words

| - - -
—~ Air Traffic Controller. Document is available to the public

;

1

: i
Doty o it . ; through the Nationzl Technical %

. i

% '

;

ig. Dismidunon Stotement i

: Seiection - j‘:?a—i -a§’ Information Service, Springfield, VA i
§ Training 22161, ;
| i
% 19. Secunty Classif. lof ®us reporti P20 Secunty Classif, {of thes pogel ¢ 2}« No. of Pages 22. Price '

UNCLASSIFIED TRCLASSIFIED 9

1

o A etk i

Eorm DOT F 1700.7 2-722 Reprod: ction of completed page suthorized

e e T,



b

RELATIONSHIPS QF ANXIETY SCORES TO ACADEMY AND FLELD TRAINING
PERFORMANCE COF AIR TRAFFIC CONTROL SPECIALISTS

W. E. Collins, D. J. Schroeder, and L. G. Nye

INTRODUCTICN

For more than a decade prior to the 1981 strike of air traffic control
specialists (ATCSs), the State-Trait Aaxiety Toventory (STAL) was used to
provide psychological assessments in research studies related to the job
stresses of controlling air traffic {(6). Those studies showed that
controller groups scored significantly below college student norms on both
the A-state (current anxiety 1levei) and A-trait (anxiety proneness)
measures of the STAI, and that A-state scores (i) increased across an 8-hr
work shift and (ii) were higher on shifts rated "difficult" than they were
on "easy” shifts. Moreover, later studies indicated that ATCSs had iower
state and trait anxiety scores than did other working aduits, and that
A-state scores increased from the beginning to the end »f wotk shifis for
emptoyees 1in a variety of non-air-traffic jobs (e.g., engineers), just as
they did for ATCSs.

Thus, ATCSs were shown to be well within nermal limits on the indicators of
psychological states used in these studies and appeared to experience less
anxiety than is the average in other work settings.

During the same decade, STAI resuits from student Naval aviators in flight
training were reported in a set eof studies {1, 3) that indicated that
aviator officer candidates scored lower in trait anxiety but higher in
state anxiety than did the male college students who comprised the
normative sample for the test. Moreover. voluntary dropouts from the
fiight training program did not differ in A-trait scores from those who
continued in the program, but had higher A-state scores upon admission to
the program (2).

The present study used the State-Trait Personality Inventory (STPi}, which
includes an updated version of the STAI, to assess the relationship between
anxijety measures and the success of post-strike ATCS trainees at the FAA
Academy and during figld training.

METHOD

State-Trait Personality Inventory {STPI}. The STPI comprises a total of 60
jtems divided iato threa “trait® and three “state” subscaiss for anxiety,
curiosity, and anger. "Trait" scores require 2 response on a 4-point scale
in terms of how the individual generally feels which inciudes {1) almost
never, (2) sometimes, (3) often, and (4) aimost aiways. 3Similarly, "state®
jtems are rated on a &4-point scale comprising (1) not at ail, (2) somewhat,
(3) moderately so, and (4) very much so, to indicate how the individual
feels at the present time. Scores for each of the six subscales can range
from a minimum of 10 to a maximum of 40 based on the sum of the numbers
{ratings) associated with the selected response alternatives (i.e., "not at
all”=1); weights are reversed for 11 items, which are worded s¢ that high
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ratings indicate zbsence of the emotion. Only the anxiety subscaies will
be addressed in the paper.

The originail version of this test (STAI} contained 20 items for each of the
anxiety subscales, yielding a potential range of subscale scores from 20 to
80. Since some jtems were deleted from the original STAI test, and several
new jtems werg added to the current STPI anxiety subscales, scores from the
older (STAI) version are not directly comparable to the current (STPI)
form. However, the correlations of both the “state" and “"trait" subscale
scares of the STPI with the corresponding STAD suascales were 93 of
greater for the normative groups of cellege students and military recruits

(7).

Subjects. Subjects were 1790 students who entered the en route air traffic
control option at the FAA Academy between June 1884 and September 1385.
The sample comprised 1555 men and 235 women with a mean age of 25.9 years;
43.9% of the sample bhad graduated from college. Academy graduates were
folloved into field training (a process encompassing about three years)
during which similar data were obtained through July 1988.

Procedure. The STPI was administered to ATCS students during the first day
or two after their entry into the FAA Academy training program. The STPI
was always the first of several tests and demographic questicnnaires
administered during the same block of time. Data regarding progress in the
training program {(all test scores; plus the designation of withdrawal,
fajlure, or successful completion) were maintained in the Human Rescurces
Research Division of the Civil Aeromedical Institute (CAMI). Statistical
analyses inciuded chi-sguare, t-tests, and muitipie regression analyses to
determine various relationships between ATCS student scores on the STPI
measures and (i) normative STPI data and (ii) Academy and field training
performance.

RESULTS AND DISCUSSION

Mean scores and standard deviations for the ATCS students on the A-state
and A-trait subscales are presented in Table I along with normative data
for the STPI (7) from college students and Navy recruits. Results of
t-tests indicated that (i) both male and femaile ATCS students reported

TABLEL  MEANS AND STANDARD DEVIATIONS FOR STATE ANXIETY (A-STATE)
AND TRAIT ANXIEY (A-TRAIT) SCALES FOR COLLEGE STUDENTS, NAVY RECRUITS,
AND ATCS STUDENTS AS MEASURED BY THE STATE-TRAIT PERSONALITY INDEX

(STPI).
NORMATIVE SAMPLE
COLLEGE NAVY ATCS TRAINEES
MEASURE MEN WOMEN MEN WOMEN MEN WOMEN
A-State
Mean 17.95 19.06 2405 23.3 16.12 15.59
S 5.52 [ %..3 7.14 794 480 433
A-Trait
Mean i7.38 19.38 19.17 1924 14.75 14.95
] 4,47 565 5.14 5.56 3.78 364




significantly (p<.001 in 211 cases) lgwer state and frait anxiety than did
either of the <corresponding groups of college students or miltitary
recruitss and (ii) there were no within-group sex differences for ATCS
students on either subscale. Sex differences in A-trait were 2vident in
Spielberger’s (7) normative sample of college students {bui not with his
Navy recruits) and were obtained in a study of community volunteers (8).

Other studies (4, 5) have shown significant relationships of both trainee
age and their scores on the Multiplex Controller Aptitude Test (MCAT; a
gualifying test for applicants Lo the ATCS program) with performance at the
Academy and 1in field training. Thus the relationships of 5TPI anxiety
scores with boih age and MCAT scores are pertinent. Spearman correlation
coefficients were <computed for both state and trait anxiety with age and
MCAT score and also with sex and tevel of education. CLorrelations were
close to .00 with one exception, viz. between trait anxiety and education:
that latter r = .07 was statistically significant, but obviously quite tow.
Thus, the relationship of anxiety scores to Academy and field training is
essentialiy independent of these other potentially contributing factors to
training success {see Table 1i}.

TABLE L. INTERCORRELATIONS OF ANXIETY SCORES (A-TRAIT AND A-STATE},
MULTIPLEX CONTROLLER APPITUDE TEST SCORES {(MCAT), AGE, SEX, AND AMOUNT
OF EDUCATION.

MEASURE A-TRAIT A-STATE MCAT AGE SEX ED

A-TRAIT 1.00 S8 -02 .00 .02 17 dakel
A-STATE L@ -04 00 -3 K]
MCAT 1.6¢ -2 -5 A2
AGE 1.00 J1 09
SEX 1.60 .06*
ED 1.00

* - Significant LE .01

Xk - Significant LE .601

The ATCS data for men and women were combined and three levels of anxiety
were defined for both A-state and A-trait as follows:

Level A-State A-Trait

Low 10 19 total score
Mid 11-22 11-19 total score
High 23+ 20+ total score

The Tow anxiety Tevel scores of 10 represent the minimum wvalid score for
any STPI subscale. The minimum scores used to define the High anxiety
levels equate to one (rounded) point above the mean anxiety subscale scores
of the combined normative groups of coilege studente and military recruits.
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TABLE HI.

A-STATE AND A-TRAIT ANXIETY LEVELS AND ACADEMY PERFORMANCE.

performance at the FAA Academy;

students who passed, failed, or were

A-STATE PASS FATL WITHDRAW/

LEVELS ACADEMY ACADEMY INCOMPLETE TOTAL
LOW 132 65 2 219

(SCORE 1) 60.3% 29.7% 10.0% 106.0%
MID 7i6 456 155 1287

(SCORE 1i-22) 55.9% 32.9% 11.2% 100.0%
HIGH 87 69 P 184

{SCORE B3+) £1.3% 31.5% %2% W%

A-TRAIT PASS FAL WITHDRAW/

LEVELS ACADEMY ACADEMY INCOMPLETE TOTAL
LOW 105 47 15 167

(SCORE 10) 62.9% B.1% 9.0% 100.6%
MID 797 466 161 1424

(SCOEE 11-1%) 56.0% RT% 113% 100.0%
HIGH 93 7 2 199

(SCORE 20+) 46.7% B.7% 14.6% 100.0%

The three 1levels of anxiety were used to assess reiationships with

recorded as withdrawals or incompletes were tabulated by anxiety level (see
Table 1III}. For both A-state and A-trait scores, (i} the proportions of
students wno passed at the Academy decreased as a fTunction of increasing
levels of anxiety, and {ii} the proportions of students who either failed
or were in the withdraw/incomplete category increased as a function of
increasing Tevels of anxiety. Statistical apalvses by chi-sguare
techniques indicated significant differences 1in FAA Academy gpzrformance
between the groups high in A-trait and high in A-state scores and their
counterparts in the low anxiety groups {p<.0l in both cases)}. For both
A-state and A-trait anxiety, Academy pass rates were less than 50% for
trainees in the high anxiety groups and their withdrawal rates were over
50% higher than those for the low anxiety groups.

One way to examine the relationship of field <training performance to
A-state and A-trait scores is to assess field attrition and option switches
{the latter refers to those whe stay in the air traffic occupation but move
to a different option, e.g., from en route to the terminal or flight
service station options}.

Table IV presents these data and shows that, for those trainees who passed
the Academy, the proportions who either attrited or switched options (i)
increased with A-trait score levels, (ii) were inconsistent for A-state
score levels.




TABLE [V, A-STATE AND A-TRALT ANYIETY LEVELS ANB FIELD TRAINING

PERFORMANCE,
A-STATE PASS FIELD OPTION FPL OR
LEVELS ACABEMY ATTRITION SWITCH DEVEL TOTAL
LOW 132 i) 14 98 2
(SCORE 10) 603% 15.2% 10.6% T42%
MID 776 157 70 349 776
(SCORE 11-22) 55.9% 20.2% $.0% 70.7%
RHIGH 87 14 ) €l &
(SCORE 23+) £73% 16.1% 13.8% 70.1%
A-TRAIT PASS FIELE OPTION FPL OR
LEVELS ACADEMY ATTRITION SWITCH DEVEL TOTAL
LOW 105 12 8 8 105
{SCORE 10} 62.95% 11.4% 7.6% 81.0%
MID 97 158 75 564 797
(SCORE 11-19) 56.093 19.8% 3.4% 70.8%
HIGH 93 21 i3 59 93
(SCORE 20+) 46.7%, 2.6% 14.0% £3.4%

The proportions of trainees who reached FPL status or were still active 1in
the developmental process by our July 1988 cut-off date showed the same
relationships to anxiety score levels as had been obtained for Academy
entrants, 1i.e. the highest proportions of successful trainees in field
training were low in anxiiety and the 1lowest proportions of successfui
trainees had high anxiety scores for both state and trait, although the
relationships were stronger for the traii measure. This finding and the
inconsistency of the state measure during field training is not
particularly surprising since the state measure was obtained at eniry inte
the Academy program and there existed a cousiderable opportunity for
modification. It is interesting that the state measure would show such a
relatively strang effect far the multi-week Academy caursey similar resyifs
were obtained in studies of Naval aviaters in flight training {1, 2, 3}.

Another way to examine the same relagtionships 1is to use the Academy
entrants as the base for assessing both Academy and field training losses
or option switches (see Tabie 5}. Presented this way, both higher trait
and higher <tate anxiety levels show the increasing failure ratios at the
Academy and decreasing portions of those who reached FPL status ({or were
continuing as Developmentals). In fieid training, that inverse
rRRRORTRE ©F anRiety Ul wWith success held only  for ratt  starvesy
A-state scores bore no regular relationship to either option switches or
field attrition. The FPL success rates ranged from 50.9% to 39.6% to 29.6%
for dincreasing A-trait levels and from 44.7% to 39.6% to 33.2% for
increasing A-state levels.




TABLEY.

A-STATE
LEVELS

LOW
(SCORE 10)

MID
(SCORE 11-22)

HIGH
(SCORE 23+)

A-TRAIT
LEVELS

LOW
{SCORE 10)

MiD
(SCORE 11-19)

HIGH
{SCORE 20+)

A-STATE AND A-TRAIT ANXIETY AND OVERALL TRAINING PERFORMANCE.

ACADEMY FIELD OPTION FPL OR
ATTRITION ATTRITION SWITCH DEVEL TOTAL
&7 20 14 9 219
PIT 9I1% 6.4% 7% 100.0%
611 157 70 549 1377
4.1% 11.3% 5.0% 396% 160.0%
97 14 12 61 18
527% 76% 65% B2% 100.9%
ACADEMY FIELD OPTION FPL OR
ATTRITION ATTRITION SWITCH DEVEL TOTAL
62 2 8 85 67
37.1% 7.2% 433 50.9% 100.0%
627 158 7S 564 1424
144.0% 111% £3% 39.6% 100.0%
106 21 i3 59 199
533% 10.6% 65% 26% 100.6%

Combinations of state and trait levels into an S-T anxiety index were next
examined with regard to Academy performance (see Table VI}. Results
indicated that (i) trainees with both high A-trait and high A-state scores,
had a very low pass rate of only 36.5% and the highest rates of both
failure and withdrawals, {ii} the lowest pass rates occurred for trainses
who were high 1in trait or state anxiety, (iii} the highest pass rates
occurred for trainees who were low in trait or state anxiety, {iv} the
group of trainees with the highest pass rate was in the *mid/high state +
low trait® anxiety classification.

TABRLEVL  STATE-TRAIT ANXIETY INDEX AND FAA ACADEMY PERFORMANCE.

PASS FARL WITHDRAW/
INDEX ACADEMY ACADEMY INCOMPLETE TOTAL
LOWS + {2 19 3 70
LOWT 60.0% 2Z1% 29% NGE
¥ID/HIGH S « &3 p.) 5 97
LOWT 54.9% BIE 62% 106.0%
LOWS « G 46 i3 L 5
MID/HIGH T H4% 3095 %53 106.0%
¥BS. 451 = i3 1182
MDT B.T% % 1i4% 106.4%
HIGHS » b %=1 15 L
MDT 54.1% DI% 135% 0.0%
¥DS. 53 43 15 x
HIGHT 5i.s% B2% 3% 100.8%
HIGHS » X 34 3 74
TSHT B5F #£95% 17.6% kit il




Additional analyses were accomplished by separately collapsing  the three
Jow 5-T index categories and the three high S-T index categories in Table
VI into "Low Anxiety" (low A-state or low A-trait) and "High Anxiety" (high
A-state or high A-trait) categories while retaining the "Mid S + Mid T"
category. That analysis redistributed the number of subjects in each
category due to the combining of scores while yieliding resulis by anxiety
category not merkedly different from those reported in Tables IV and V.
Table VII presents S-T anxiety index/training performance data for the
three (collapsed) levels of anxiety. Based on this S$-T anxiety index,
traineRs in the "Righer faxiely” calegory xhibited signifitantly higher
(by chi-square test) percentages of (i) Academy failures/ -sithdrawals
(p<.01), (i) percentages of option switches {p<.05), and (iii) overall
field attrition (p<.05) than did trainees in the "Lower Anxiety” category.

TAEBLE ViL STATE-TRAIT ANXIETY INDEX AND PERFORMANCE AT THE ACADEMY

AND IN THE FIELD.
s3-T PASS FAIL WITHDRAW/

INDEX ACADEMY ACADEMY INCOMPLETE TOTAL
LOW 195 3 28 316
ANXIETY 61.7% 2.1% 8.9% 100.0%
MID 651 385 133 1169
ANXIETY 85.7% 32.9% 11.4% 100.0%
HIGH 149 112 44 305
ANXIETY 43.9% 36.7% 14.4% 100.0%

S-T FIELD OPTION FPL OR
NDEX ATTRITION SWITCH DEVEL TOTAL
LOW 27 18 i50 1%
ANXIETY 13.8% 9.2% 76.9% 100.0%
MID 135 56 460 651
ANXIETY 2A.7% 8.6% 70.7% 100.0%
TG % P2 ki) Y
ANXIETY 19.5% 14.8% 65.8% 100.0%
CONCLUSIONS

These results indicate that some personality-related self-selection
regarding anxiety occurs among those who qualify for szlectien into the air
traffic control training prodram. The average anxiety level of ATCS
trainees 1s lower than that of college studeal: anc Naval recruits and, by
inference based on clder STAI scores, Tlower than that of Naval flight
students. Despite the narrower distribution of anxiety scores among ATCSs,
both A-trait and A-state scores were significantly related o pass rates at
the FAA Academy and to sucess in field training. The relatienship to
training success of A-trait scores was, as might be predicted, better than
that of A-state scores. An index based on combinations of state and trait
tevels indicated a significant relationship: high anxiety scores yielded
high percentages of Academy failures/withdrawals, option switches, and

7




field attrition.

Thus, the original! self-selection implied by the relatively Ilow anxiety
among ATCS entrants 1s reinforced by the higher training failure rates of
those with high levels {for ATCSs) of anxiety. That intefaction yizlids an
occupaticnail group that has a2 high trait tolerance for circumsiances that
might produce anxiety in others. Therefore, we can infer that those who
become air traffic controliers are well prepared, psycholoegicaiiy, for the
cdemanding work they perform.
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